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ABSTRACT

Author: Massa, Andrea. MS
Institution: Purdue University
Degree Received: August 2018
Title: Psychophysiological Correlates of Childhood Maltreatment and Physical
Aggression Perpetration
Major Professor: Christopher I. Eckhardt
Objective: Trauma exposure and symptoms of posttraumatic stress disorder (PTSD) have
been consistently linked with aggression perpetration in past research. One theory that
has been used to help explain the association between trauma and aggression is the
“survival mode” theory, which proposes that traumatized individuals develop an
overactive threat detection system, which leads to a greater propensity for anger and
aggression. The purpose of the current study was to empirically test the survival mode
theory of aggression using a novel methodology. Method: Participants in the current
study included 20 undergraduate students from a large university. Participants completed
self-report measures of childhood trauma, PTSD symptoms, and anger, and they
completed behavioral tasks assessing attentional bias toward threat and aggressive
behavior while their brain activity was recorded with an electroencephalogram. Results:
Current findings suggest that individuals with a history of childhood physical abuse and
PTSD symptoms may be at increased risk for aggressive behavior and that this
association can be partially explained by anger and avoidance of trauma-related stimuli.
Conclusions: Present findings are partially consistent with past theory and research and
suggest that anger and avoidance may be important factors to target in intervention
programs for trauma-related aggression.
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INTRODUCTION

Exposure to trauma is highly prevalent among individuals in the United States.
According to a recent nationally representative survey (Kilpatrick et al., 2013), 89.7% of
adults in the US have been exposed to an event that would meet DSM-5 criteria for a
potentially traumatic event and over half (53.1%) have experienced interpersonal trauma
involving physical or sexual assault. Trauma exposure is associated with a number of
negative consequences, one of which is an increased likelihood of engaging in aggressive
behavior (Bell & Orcutt, 2009; Chemtob, Novaco, Hamada, Gross, & Smith, 1997;
Lasko, Gurvits, Kuhne, Orr, & Pitman, 1994). One type of traumatic experience,
childhood maltreatment, has been shown to be particularly predictive of subsequent
perpetration of aggression and violence during adolescence and adulthood (Hussey,
Change, & Kotch, 2006; Osofsky, 2003). Despite its high prevalence (estimated to range
from 4.5% for sexual abuse to 28.4% for physical assault; Hussey et al., 2006; World
Health Organization, 2016) and its position as a focal topic of research for many years,
the processes underlying the association between childhood maltreatment and aggression
perpetration have yet to be fully understood. The purpose of the proposed study was to
examine attentional biases toward threat as a potential intervening variable in the
association between childhood maltreatment and aggression perpetration.
Trauma and Aggression
Trauma exposure and posttraumatic stress disorder (PTSD) have been
consistently linked with aggression perpetration in past research. There has been a heavy
focus on the association between trauma and intimate partner violence perpetration (e.g.,
Bell & Orcutt, 2009; Maguire et al., 2015; Parrott, Drobes, Saladin, Coffey, & Dansky,
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2003; Taft, Watkins, Stafford, Street, & Monson, 2011), but trauma has been found to be
associated with general aggression as well (e.g., Aebi et al., 2017). Many studies
examining the relationship between trauma and aggression have centered around military
veterans with a history of combat trauma. However, trauma can take many forms and can
have a significant impact on the lives of civilians as well as military personnel.
Childhood maltreatment has been found to predict many forms of aggression
perpetration in adolescence and adulthood, including sexual, intimate partner, and general
peer aggression (Chen, Coccaro, & Jacobson, 2012; Gonzalez et al., 2016; Lamphear,
1985; Taft, Schumm, Marshall, Panuzio, & Holtzworth-Munroe, 2008). Research
investigating the role of childhood maltreatment in predicting aggression has often
focused on negative outcomes such as information processing deficits and PTSD
symptoms as intervening factors that may help to explain this association (e.g., Taft et al.,
2008). For example, history of childhood abuse has been found to predict femaleperpetrated dating violence directly and indirectly through PTSD symptoms and anger
arousal (Kendra, Bell, & Guimond, 2012). Chronic childhood maltreatment has also been
found to be associated with increased threat sensitivity, which in turn was associated with
emotion dysregulation (Thompson, Hannan, & Miron, 2014). However, no study of
which we are aware has directly tested the mediating effect of attentional bias toward
threat on the association between childhood maltreatment and aggression perpetration.
“Survival Mode” Theory
One theory that may help to explain the association between trauma and
aggression is Chemtob and colleagues’ (1997) “survival mode” theory. According to this
theory, anger, which can have strong survival value in the midst of threatening situations
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(e.g., abuse), becomes maladaptive when trauma-exposed individuals are no longer
immersed in the threatening environment and mistakenly perceive threat during non-lifethreatening situations. Following trauma exposure, it is common for individuals to react
to perceived threats with hostile appraisal, physiological arousal, and aggressive behavior
(Chemtob et al., 1997; LaMotte, Taft, Weatherill, Scott, & Eckhardt, 2015; Lasko et al.,
1994; Novaco & Chemtob, 2015). The failure to regulate anger intensity and expression
creates a cycle in which traumatized individuals are predisposed to more readily perceive
future threat. According to this model, individuals with a history of trauma exposure have
a lower threshold for detecting threat in the environment, whether that threat is real or
imagined (Ashley, Honzel, Larsen, Justus, & Swick, 2013; Chemtob et al., 1997; Litz et
al., 1996). Once this faulty threat detection system is triggered, “survival mode”
functioning is activated and threat processing becomes the most salient and important
task. Individuals with a trauma history typically hold a number of cognitive biases that
automate threat detection, including increased vigilance toward potential threat cues,
threat confirmation bias, and the tendency to react more quickly by requiring weaker
evidence of the existence of threat in the environment than individuals with properly
functioning threat detection systems (Lee & Lee, 2014; Mueller-Pfeiffer et al., 2010;
Zeitlin & McNally, 1991).
Given their hypersensitivity to perceived threat, trauma-exposed individuals often
become angry in response to minimal threat cues, a process that can be maladaptive when
threat does not actually exist (Chemtob et al., 1997). Strong arousal and anger and the
peremptory nature of threat schemas act as disinhibitors and lead to aggression in the face
of the perceived threat. These anger responses are organized as a positive feedback loop,
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such that the more threat an individual perceives, the angrier and more aggressive he or
she will become and the more likely he or she will be to continue to perceive real or
imagined threat in the environment.
Trauma and Attentional Bias Toward Threat
The purpose of the current study was to empirically test the “survival mode”
theory by measuring the temporal associations between trauma (i.e., childhood
maltreatment and PTSD), attentional biases toward threat, and aggression perpetration.
Taken together, existing theory and research in three major domains have provided
partial support for this theory and suggest that an attentional bias toward threat may be
related to the association between trauma and aggression perpetration. The first domain,
reviewed above, consists of self-report and behavioral studies that have revealed
significant correlations among trauma, attentional biases toward threat, and aggression
perpetration. While these studies suggest that these constructs are associated with one
another, they fail to provide information regarding the processes underlying these
associations. In order to gain a fuller understanding of the nature of the relationships
among these variables, it is critical to examine trauma-related attentional biases not only
through self-report and behavioral measures, but through a biological lens as well.
The second research domain has applied physiological and neurobiological data to
the study of attentional biases associated with trauma and aggression perpetration. One
physiological process, disturbance of the hypothalamic-pituitary-adrenal (HPA) axis, has
been shown to lead to dysfunctional stress response and failure of response inhibition
(Van Voorhees & Scarpa, 2004; Wilson, Hansen, & Li, 2011). Dysregulation of the
prefrontal cortex among traumatized individuals is associated with an attentional bias
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toward threat stemming from faulty attentional and inhibitory control (Wilson et al.,
2011). The limbic system (i.e., thalamus, hypothalamus, amygdala, hippocampus) has
also been found to be disturbed in traumatized samples and may be responsible for
assigning strong emotional valence to non-threatening stimuli, which can lead to
behavioral priming of aggressive responses (Wilson et al., 2011). Thus, it is clear that
disruptions in several brain regions are associated with trauma exposure such as
childhood maltreatment. However, these studies do not fully explain the processes
underlying the associations between disrupted neurophysiology and aggressive behavior.
The third domain consists of an emerging line of research employing eventrelated potentials (ERPs) to the study of attentional biases toward threat among traumaexposed individuals. ERPs are neural responses measured by an electroencephalogram
(EEG) that are linked to specific measurable sensory, cognitive, or motor events (Luck,
2014). ERPs can provide important information regarding temporal neural processing
(e.g., attention) that cannot be assessed using other methods. This methodology has been
used to help conceptualize impairments in neural processing associated with various
forms of psychopathology, including trauma.
Several studies employing ERP methodology have revealed neurophysiological
evidence of trauma-related attentional biases toward threat cues. Findings have been
mixed, with most revealing reduced cognitive processing of target stimuli (i.e., reduced
P300 amplitude) among traumatized groups compared to non-traumatized groups (Bae,
Kim, Im, & Lee, 2011; Felmingham, Bryant, Kendall, & Gordon, 2002; Kimble,
Kaloupek, Kaufman, & Deldin, 2000) and others showing enhanced cognitive activity
(i.e., increased P300 amplitude) among traumatized groups (Covey, Shucard, Violanti,
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Lee, & Shucard, 2013; Kimble et al., 2010). However, enhanced processing has been
found in unique samples such as police officers and military veterans, who may have
adjusted their informational and attentional processing as a result of their job-related
attentional training (Covey et al., 2013; Kimble et al., 2010). A meta-analysis found that
trauma-related cues may be of greater salience to traumatized individuals than nontraumatized individuals, as evidenced by reduced P300 amplitude to neutral target stimuli
in the context of neutral distractors and an enhanced P300 amplitude to neutral targets in
the context of trauma-related distractors (Karl, Malta, & Maercker, 2006). This finding
may also indicate dampened processing of non-trauma-related information among
traumatized samples. These past studies suggest that the level of cognitive activity in
response to incoming information (i.e., the magnitude of P300 amplitude) likely depends
on the context and valence of the stimuli.
Several other ERP components that better reveal cognitive processing of
emotionally arousing stimuli have been studied in relation to trauma and PTSD.
Traumatized and nontraumatized groups have been found to differ on selective attention
to threatening stimuli (i.e., combat-related pictures), a process that likely stems from
hyperarousal during early processing of information (Attias, Bleich, Furman, & Zinger,
1996). This finding was revealed through differences in the N1 component, which
reflects visual hypersensitivity and stimulus relevance. In addition, individuals with
PTSD may have deficits in dampening their heightened cognitive processing of
threatening cues over time compared to individuals without PTSD, as evidenced by
reductions in P50 habituation over time (Karl et al., 2006).
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The late positive potential (LPP) is an ERP component that reflects selective
attention allocation to emotionally salient information (Lobo et al., 2014). History of
childhood maltreatment has been found to be associated with larger LPP amplitudes, or
an attentional bias toward, fearful faces during adulthood (Sandre, Ethridge, Kim, &
Weinberg, 2018). Greater LPP amplitudes in response to unpleasant pictures have also
been found to be associated with greater severity of PTSD symptoms among
undergraduate students (Lobo et al., 2014). Thus, it was predicted that childhood
maltreatment and PTSD symptoms would be associated with a larger LPP amplitude to
threatening stimuli compared to neutral stimuli.
Another ERP component that appears to be relevant to the study of attentional
bias toward threat is distractor positivity (PD). This component has not yet been studied in
the context of trauma or aggression and would thus be a fruitful area of investigation.
This component reflects the suppression of attention toward distractor stimuli for the
purpose of facilitating processing of a target stimulus (Burra & Kerzel, 2014). Increases
in PD would reflect enhanced suppression of attention toward distractors, while decreases
in PD reflect deficiencies in suppressing attention toward distractors. Thus, we expected
that childhood maltreatment and PTSD symptoms would be associated with deficits in
the ability to suppress attention toward threatening stimuli and would thus be associated
with smaller PD amplitude in response to threatening compared to neutral distractors.
The Current Study
Previous studies investigating the role of trauma in aggression perpetration have
relied on the theoretical assumption that trauma exposure increases one’s risk of
developing an attentional bias toward threat cues which in turn increases anger arousal
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and aggressive behavior. While past studies have revealed an association between trauma
and attentional bias towards threat cues using ERP methodology, we are not aware of any
work that has examined the role of the inability to suppress attention toward threat cues,
as evidenced by the ERP component of distractor positivity (PD). We are also unaware of
any past research that has directly tested the temporal association between exposure to,
and attentional bias toward, threat cues and aggression perpetration, a critical step in
empirically testing the “survival mode” theory of functioning. The present study seeks to
fill this gap by using ERP methodology and behavioral measures to directly test the links
among childhood maltreatment and PTSD symptoms, attentional bias toward threat cues,
anger arousal, and interpersonal aggression perpetration.
We proposed the following hypotheses:

1.

Childhood maltreatment and PTSD symptoms will be associated with
aggressive behavior during a validated laboratory measure of
aggression (i.e., the Taylor Aggression Paradigm).

2.

Childhood maltreatment and PTSD symptoms will be associated with
an attentional bias toward threat cues, as evidenced by a reduction in
PD amplitude and an increase in LPP amplitude in response to
threatening compared to neutral stimuli.

3.

Attentional bias towards threat, as evidenced by smaller PD and larger
LPP amplitudes in response to threatening versus neutral stimuli, will
mediate the effects of childhood maltreatment and PTSD symptoms
on laboratory aggression perpetration.
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4.

Anger arousal will mediate the effects of childhood maltreatment and
PTSD symptoms on laboratory aggression perpetration.
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METHOD

Participants and Recruitment
Participants were 20 undergraduate students from a large Midwestern university
who were recruited through the introductory psychology course subject pool. Participants
were eligible to participate in this study if they were age 18 or older and if they denied a
current alcohol or drug use disorder as well as a history of a severe head injury. Given
that one of the aims of the current study was to assess the association between childhood
trauma and adult aggression perpetration, minors were excluded from participation.
Participants with a severe head injury were excluded because of the potential impact of
such an injury on their psychophysiological functioning. All 20 participants who were
consented and screened for the study met eligibility criteria.
Participants were on average about 19 years of age and had completed about 14
years of education. Slightly less than half (45%) of the sample reported being involved in
a dating relationship, with a mean duration of about 15 months. The majority (90.0%) of
participants reported a heterosexual preference. About half (55.0%) of the participants
were Caucasian, 40% were Asian, and 5.3% were Hispanic. The majority of participants
(75.0%) reported an annual family income of over $70,000. Three participants (15%)
reported current use of psychotropic medication for the treatment of psychological
disorders (e.g., anxiety, depression, PTSD). Full demographic information can be found
in Table 1. This study was approved by the university’s institutional review board.
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Self-Report Measures
Demographics
A demographics questionnaire was used to collect background information
regarding participants’ age, level of education, gender, socioeconomic status, race and
ethnicity, current relationship status, psychiatric and medical history, treatment history,
and current use of medications.
Lifetime Trauma History
The Life Events Checklist for DSM-5 (LEC-5; Weathers et al., 2013) was used to
assess lifetime trauma history. The LEC-5 assesses lifetime exposure to sixteen
potentially traumatic events, including exposure to abuse, natural disasters, and combat.
An example item is “Physical assault (for example, being attacked, hit, slapped, kicked,
beaten up)?” Participants were asked to report whether the events had happened to them
before or after age 18, whether they had witnessed the events before or after age 18,
whether they had learned about them happening to someone else, or whether they were
part of their job. Response options were simply “yes” or “no.” For the purpose of this
study, a total score was calculated by summing the number of types of potentially
traumatic events participants had experienced or witnessed before or after age 18, with
possible total scores ranging from 0 to 48. The total number of potentially traumatic
events reported by participants in the current study ranged from 1 to 21. The LEC-5 is a
widely used measure of potentially traumatic events and can be used in clinical or
research settings. The psychometric properties of the LEC-5 are not yet available.
However, only minimal changes were made to the original version of the LEC (Gray,
Litz, Hsu, & Lombardo, 2004), which has demonstrated adequate temporal stability and
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good convergent validity with other measures of trauma exposure in a sample of college
students (Gray et al., 2004).
Childhood Trauma
The Childhood Trauma Questionnaire (CTQ; Bernstein & Fink, 1997) was used
as a retrospective measure of childhood maltreatment. The CTQ consists of 28 items that
capture six dimensions of child abuse: physical abuse, sexual abuse, emotional abuse,
physical neglect, emotional neglect, and minimization or denial. An example item is
“People in my family called me things like ‘stupid,’ ‘lazy,’ or ‘ugly.’” Response options
for each item range from 1 (“Never true”) to 5 (“Very often true”). The CTQ has
demonstrated good internal consistency, test-retest reliability, and construct validity
among male and female college students (Paivio & Cramer, 2004). The internal
consistency of the full scale in the current sample was α = .78. The internal consistencies
of the emotional, physical, and sexual abuse subscales were α = .82, α = .90, and α = .92,
respectively. The internal consistency of the emotional neglect, physical neglect, and
minimization subscales were α = .91, α = .47, and α = .94, respectively.
Posttraumatic Stress Disorder (PTSD) Symptoms
Current PTSD symptoms were assessed using the Posttraumatic Stress Disorder
Checklist – Civilian Version 5 (PCL-5; Weathers et al., 2013). The PCL-5 is a 20-item
measure of DSM-5 PTSD symptoms. The PCL-5 can be scored as a total PTSD symptom
severity score or it can be broken down into symptom cluster severity scores that
correspond to the PTSD clusters outlined by DSM-5. Response options range from 0
(“Not at all”) to 4 (“Extremely”). A sample item of this scale is “In the past month, how
much were you bothered by: ‘Repeated, disturbing, and unwanted memories of the
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stressful experience?”). The PCL-5 has shown strong internal consistency, test-retest
reliability, and convergent and discriminant validity in undergraduate populations
(Blevins, Weathers, Davis, Witte, & Domino, 2015). The internal consistency of the total
scale in the current sample was α = .96.
Dispositional Anger
The State-Trait Anger Expression Inventory-2 (STAXI-2; Spielberger, 1999) is a
57-item measure of state and trait anger, anger control, and anger expression style. The
subscales used in the current study were the 10-item trait anger, the 8-item anger
expression-out, the 8-item anger expression-in, the 8-item anger control-out, and the 8item anger control-in scales. Response options for each item range from 1 (“Not at all”)
to 4 (“Very much”). Example items are “I lose my temper” and “I am a hotheaded
person.” The STAXI-2 has been used widely and has demonstrated good internal
consistency and good construct validity (Spielberger, 1999). The measure has also shown
strong convergent and discriminant validity in both clinical and nonclinical samples
(Lievaart, Franken, & Hovens, 2016). The internal consistencies of the trait anger, anger
expression-out, and anger expression-in subscales were α = .90, α = .80, and α = .75,
respectively. The internal consistencies of the anger control-in and anger control-out
subscales were α = .92 and α = .93, respectively.
State Affect
State affect was measured using a short form of the Positive and Negative Affect
Schedule (PANAS; Watson & Clark, 1988). The short form of the PANAS used in this
study included 15 items assessing state anger, negative affect, and positive affect.
Participants were asked to rate on a scale from 1 (“Not at all intense”) to 7 (“Extremely

14
intense”) the extent to which they were currently experiencing each particular mood.
Participants completed this measure at five time points throughout the experimental
manipulation: just before the pain threshold task, after the viewing their “opponent’s”
feedback about their performance on the practice TAP, after the matching task, after the
official TAP, and after having the EEG cap removed. The state anger subscale was used
in the current analyses. Change in anger during the official TAP was calculated by
subtracting anger arousal ratings immediately before the official TAP from anger arousal
ratings immediately after the TAP. The PANAS has demonstrated high internal
consistency as well as good convergent validity in a large sample of adults from the
general population (Crawford & Henry, 2004).
Behavioral Measures
Taylor Aggression Paradigm
A modified version (Giancola & Zeichner, 1995) of the Taylor Aggression
Paradigm (TAP; Taylor, 1967) was used as a behavioral measure of physical aggression.
This task was presented to participants as a competitive reaction time task in which they
would participate against their opponent. Participants were seated in front of a computer
and were informed that they would be pressing and releasing the spacebar on the
keyboard as fast as they could in response to cues on the computer screen. They were told
that they would deliver a shock to their opponent using the numbers “1” through “10” on
the keyboard if they won a trial and that they would receive a shock from their opponent
if they lost a trial. Participants received visual feedback on the computer screen indicating
whether they “won” or “lost” the trial as well as the shock level selected and received.
This task consisted of a 6-trial practice round as well as an “official” 20-trial version.
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Shocks received during the practice round were moderate and ranged from shock
intensities of 4 to 6. Shocks received during the official version were high and ranged
from intensities of 9 to 10. All participants completed a pain threshold test before
beginning the practice round to ensure that the shocks they received were not too painful
for them to tolerate.
The TAP data can be scored in several ways. Most commonly, an index of
physical aggression can be derived from the average intensity of shocks delivered to the
opponent throughout the official version of the task or from the number of 10’s (i.e.,
highest level of shock) delivered to the opponent (Giancola & Parrott, 2008). We
included both indices in the current analyses.
Psychophysiological Measures
Matching Task
The matching task was adapted from MacNamara and Hajcak (2009). Stimuli for
this task were 100 pictures selected from the International Affective Picture System
(IAPS; Lang et al., 2005) and from Google image searches. There were 50 aversive
pictures (e.g., scenes of people being abused and attacked) and 50 neutral pictures (e.g.,
houses, flowers). Twelve percent of the neutral images and 26% of the threatening
images were selected from the IAPS database. A Dell Optiplex 7010 computer running
Windows 7 was used to display the stimuli through Presentation software
(Neurobehavioral Systems Inc.; Albany, CA). All pictures were 300 pixels wide and 200
pixels high and were displayed in color for 250ms. For each trial, a white fixation cross
was presented in the center of a black computer screen for 1000ms. The fixation cross
disappeared and was replaced by two black rectangles with white borders, which were
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presented for 1000ms. The rectangles were positioned either to the left and right or above
and below the center of the screen and indicated which images the participant should
focus on for that trial. The rectangles then disappeared and the four pictures were
presented for 250ms. The four images were located to the left and right (i.e., horizontally)
as well as above and below (i.e., vertically) the center of the screen. Once the images
were presented, the participant was required to click the left mouse button if the two
target pictures matched or the right mouse button if the two target pictures did not match.
The participants were instructed to click the correct mouse button as quickly as they
could while maintaining accuracy. Each trial ended 2000ms after the set of four pictures
was presented.
Participants completed 16 practice trials of the matching task with the
experimenter observing. They were required to achieve at least 60% accuracy during the
practice round before beginning the official task to ensure that they understood the task.
Following the practice trials, the participants completed four blocks of 80 trials each, for
a total of 320 trials. Participants were given a short break between each block. There
were 32 trial types, which corresponded to a 2 (neutral or aversive target) x 2 (neutral or
aversive distractor) x 2 (same or different target) x 2 (same or different distractor) x 2
(horizontal or vertical target) design. Trials and pictures were randomized so that all
participants completed all trial types and viewed each picture 10 times. The picture type
(i.e., neutral or aversive) did not differ within the horizontal or vertical pairs.
Given that the focus of the current study was on responses to the emotional
content of the distractors and targets rather than on task performance, we collapsed across
match versus no-match trials, which yielded four trial types (i.e., threat target/threat
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distractor, threat target/neutral distractor, neutral target/threat distractor, neutral
target/neutral distractor) x two target locations (i.e., horizontal or vertical), for a total of
eight conditions.
Procedure
Participants presented to the laboratory individually for a two-hour session. Each
participant arrived at a waiting room where a confederate already sat waiting. The
participant and confederate were greeted together by an experimenter and were taken to
separate laboratory rooms. The participant was then consented and instructed to complete
the demographics form as well as a battery of computer-based self-report questionnaires.
Upon completion of the questionnaires, the participant and confederate were brought
back together in the participant’s room to be given detailed instructions for the remainder
of the study. The participant was then escorted to another laboratory room and was seated
at a computer in a sound-proof booth. Before beginning the experimental tasks, EEG
sensors were attached to a cap on the participant’s head.
Immediately before beginning the pain threshold test, the participant completed
the first mood-rating scale to establish their mood at baseline. The experimenter then
conducted the pain threshold test with the participant. For this test, the experimenter
attached electrodes to the middle and ring fingers of the participant’s nondominant hand.
The participant then experienced a series of shocks beginning at 0.25mA and increasing
by intervals of 0.25mA, for a maximum possible shock of 2.5mA. The participant was
instructed to inform the experimenter when the shocks became too painful to tolerate.
The highest shock level the participant received during the pain threshold test was set as
the maximum shock (i.e., shock level “10”) they would receive during the TAP. This
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number was also used to determine the intensity of shocks 1-9, which were scaled back
by increments of 10% of the maximum shock (e.g., shock 9 = 90% of maximum shock,
shock 8 = 80% of maximum).
Upon completion of the pain threshold test, the participant was given instructions
for the practice TAP. In order to uphold the deception of having another participant in the
study, the experimenter left the room for about 30 seconds to “check on the other
participant” immediately before the participant began the practice TAP. The participant
began the practice TAP as soon as the experimenter returned. After completing the
practice trials, the participant was instructed to complete a written feedback form
evaluating the “opponent’s’ performance on the practice TAP. The participant then
received a provocative feedback form ostensibly completed by the opponent and was
instructed to complete the second mood-rating scale after reviewing the feedback form.
After completing the second feedback form, the participant completed the
matching task (described above), during which he or she viewed a series of threatening
and neutral image displays and clicked mouse buttons to indicate whether two of the four
images displayed during each trial matched or did not match. EEG recordings were taken
during the entirety of this task. This task was intended to evoke distractor positivity (PD),
a positive ERP component that reflects suppression of the cortical representation of
distractor stimuli. The matching task consisted of four blocks of 80 trials each and lasted
about 22 minutes total. Following the completion of this task, the participant completed
the third mood-rating scale.
At this point, the participant completed the official 20-trial version of the TAP
(described above) and then the fourth mood-rating scale. The participant was then given
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instructions for the Doors task and was told that they had the chance to win up to $10
based on their performance. After completing the Doors task, the EEG cap was removed
and the participant was provided with shampoo and towels to clean up.
After cleaning up, the participant was taken to another room and was asked to
complete the final mood-rating scale to assess for long-term anger effects of the
experimental manipulation. The experimenter then asked the participant a few questions
to probe for deception before providing a full debriefing of the study. The participant
completed a post-debriefing questionnaire assessing their reaction to the study, and the
experimenter followed up with the participant if they reported any adverse effects from
the experiment. Due to the deceptive nature of the study, after being debriefed, the
participant was reconsented and was given the opportunity to direct the experimenter to
destroy his or her data. After debriefing, the experimenter gave the participants a list of
local mental health resources, paid them $5 for their earnings during the guessing task,
and escorted them out of the laboratory. Participants were also compensated partial
course credit for their participation.
Data Analyses
All descriptive statistics, bivariate correlations, and regression analyses were
conducted using SPSS version 24. All predictor variables were mean centered prior to
analyses. Due to the small sample size (N = 20), we used Spearman correlations, which is
a nonparametric test that is not affected by outliers. Compared to the Pearson correlation,
the Spearman correlation provides a less biased estimate of the relationships between
variables when conducting analyses with small samples.
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EEG Recording and Data Cleaning
Signals for the ERP components of interest (i.e., PD and LPP) were segmented
from continuous EEG recordings taken during the matching task using Brain Vision
Analyzer. Recordings were taken from 32 scalp electrodes, with a ground electrode at
Fpz. Eye blinks and eye movements were corrected for using an electrooculogram. Data
were rereferenced to the average of the two mastoids.
In order to test our hypotheses regarding the associations between PD amplitude
and trauma and aggression, we collapsed across electrode site, target location, target
valence, and distractor valence in order to create four conditions: (1) threatening targets
collapsed across distractor valence, (2) neutral targets collapsed across distractor valence,
(3) threatening distractors collapsed across target valence, and (4) neutral distractors
collapsed across target valence. We then created difference scores to reflect the
difference in PD amplitude in response to threatening versus neutral targets and in
response to threatening versus neutral distractors. A larger difference score between
threatening versus neutral stimuli reflects a greater attentional bias or more difficulty
suppressing attention toward threatening stimuli.
Given that the LPP evidences selective attentional bias toward emotionally-salient
stimuli and not necessarily to targets or distractors, we compared LPP amplitudes on
trials with only threatening or only neutral images. Thus, in order to test our hypotheses
about the associations between LPP amplitude and trauma and aggression, we collapsed
across electrode site and target site for two main conditions: (1) all threatening images
(i.e., threatening targets and threatening distractors) and (2) all neutral images (i.e.,
neutral targets and neutral distractors). A greater difference in LPP amplitude between
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threatening and neutral images would reflect a greater degree of selective attention
toward the threatening stimuli.
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RESULTS

Preliminary ERP Analyses
PD amplitude was scored by averaging brain activity from 275-325ms after
stimulus presentation at two electrode sites: P07 and P08. We conducted a repeatedmeasures ANOVA to test for interactions between target valence (i.e., threatening or
neutral), distractor valence (i.e., threatening or neutral), target location (i.e., horizontal or
vertical), and electrode site (i.e., P07 or P08). The RM ANOVA revealed a significant
main effect of target location, such that PD amplitude was larger for horizontal targets
compared to vertical targets. We also found a significant two-way interaction between
electrode site and target valence (p < .01) and a significant three-way interaction among
electrode site, target valence, and target location (p < .05). We conducted two separate
RM ANOVAs to test for interactions between target valence and target location at each
electrode site. We did not find a significant interaction between target valence and target
location at the P07 electrode site; however, we did find that PD amplitude was
significantly larger for neutral distractors and for horizontal targets at the P07 electrode
site. We found a significant interaction between target valence and target location at the
P08 electrode site, such that PD amplitude was largest for trials with threatening,
horizontal targets.
LPP amplitude was scored by averaging brain activity from 400-1000ms after
stimulus presentation at four centroparietal electrode sites: CP1, CP2, Pz, and Cz. Given
the proximity of these electrode sites to one another, we collapsed across electrode site
before conducting further analyses. We then conducted a RM ANOVA to test for
interactions between target valence (i.e., threatening or neutral), distractor valence (i.e.,
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threatening or neutral), and target location (i.e., horizontal or vertical). We did not find
any significant interactions. However, we did find that LPP amplitude was larger for
neutral compared to threatening targets (p < .01) and distractors (p < .05).
We then tested differences in PD amplitude in response to neutral versus
threatening distractors by comparing all trials with neutral distractors and all trials with
threatening distractors. We found that there was no significant difference in PD amplitude
in response to threatening (M = 2.60, SD = 3.11) versus neutral (M = 2.40, SD = 2.68)
distractors, t(19) = -1.12, p = .28 (see Figure 1). We also tested differences in LPP
amplitude in response to neutral versus threatening images by comparing LPP amplitude
from trials with only neutral images and trials with only threatening images. We found
that the LPP amplitude was larger in response to neutral (M = 6.79, SD = 14.36)
compared to threatening (M = 4.43, SD = 14.99) images, t(19) = -2.24, p = .04 (see
Figure 2).
Descriptive Statistics
Descriptive statistics and bivariate correlations were conducted in SPSS 24 and
can be found in Table 2. All of our participants reported experiencing at least one
potentially traumatic event during their lifetime, with the average number of events being
about 7. The mean level of PTSD symptom severity (M = 33.65, SD = 17.81) was just
above the suggested cutoff score (i.e., 33) for a potential diagnosis of PTSD (Weathers et
al. 2013). The average shock level administered during the TAP was moderate (M = 4.91,
SD = 2.73). The average number of 10s (i.e., highest shock level) delivered was fairly
low (M = 1.47, SD = 1.87), although 52.6% of our sample delivered at least one 10
during the TAP.
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State anger was assessed before completing the practice TAP (Time 1; M = 6.60,
SD = 3.39), after completing the practice TAP and reviewing the opponent’s feedback
(Time 2; M = 9.00, SD = 5.68), after completing the matching task (Time 3; M = 8.15, SD
= 5.20), and after completing the official TAP (Time 4; M = 9.25, SD = 5.06). There was
a significant increase in state anger across the course of the experiment, F(1, 19) = 11.04,
MSE = 50.41, p < .01. More specifically, anger ratings were significantly greater at
Times 2, 3, and 4 compared to Time 1 (p < .05). There were no significant differences
between Times 2, 3, and 4. There was no significant interaction between anger change
and childhood physical abuse, F(3, 54) = .73, p = .54. There was a significant positive
association between increase in anger across the experiment and delivering the highest
shock level on the official TAP, F(3, 54) = 2.81, p < .05.
Self-Report and Behavioral Measures
All childhood maltreatment variables (i.e., childhood physical abuse, emotional
abuse, neglect, and minimization/denial of childhood maltreatment) were correlated with
one another at least at a trend level. PTSD symptom severity was significantly positively
correlated with childhood emotional abuse (ρ = .70, p < .01) and neglect (ρ = .57, p < .01)
and negatively correlated with minimization and denial of childhood maltreatment (ρ = .75, p < .001). Childhood physical abuse was significantly positively correlated with
delivering the highest shock level during the TAP (ρ = .65, p < .01), while
minimization/denial of childhood maltreatment was significantly negatively correlated (ρ
= -.57. p < .05) with frequency of administering the highest shock level. While not
statistically significant, PTSD symptomatology was also positively correlated with a
higher frequency of delivering the highest shock level during the TAP (ρ = .33, p = .17).
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Given that childhood physical abuse was the only form of trauma that was significantly
correlated with TAP aggression (i.e., frequency of maximum shocks) and given that the
average intensity of shocks delivered during the TAP was not correlated with any other
variables of interest, we only examined potential mediators of the association between
childhood physical abuse and frequency of delivering the highest shock in further
analyses (see below).
EEG Measures
We next examined Spearman correlations between the EEG measures of
attentional bias toward threat cues during the matching task and the trauma and
aggression measures. We found that larger LPP amplitude in response to threatening
versus neutral images was largely unrelated to the trauma variables, suggesting that
individuals with a history of trauma exposure and PTSD were not more likely to have
their attention captured by threatening images. Consistent with our hypothesis, we found
that larger LPP amplitude in response to threatening versus neutral images was
positively, though not significantly, associated with administration of the highest shock
level during the TAP (ρ = .30, p = .22), suggesting that individuals with a greater
response to emotional stimuli tended to exhibit greater levels of aggressive behavior.
Contrary to our hypotheses, we found that attentional bias toward threatening distractor
images as measured by PD amplitude was negatively correlated with PTSD symptoms (ρ
= -.35, p = .13) and childhood maltreatment, particularly neglect (ρ = -.44, p = .05) and
physical abuse (ρ = -.40, p = .08). On the other hand, attentional bias toward threatening
distractors was positively correlated with minimization/denial of childhood maltreatment
(ρ = .60, p < .01). Also inconsistent with our hypotheses, we found that attentional bias
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toward threatening versus neutral distractors, as measured by PD amplitude, was
negatively correlated with TAP aggression (ρ = -.34, p = .16).
Mediation Analyses
State Anger
We conducted an ordinary least squares multiple regression to assess the indirect
effect of childhood physical abuse on TAP aggression (i.e., number of 10s delivered)
through anger arousal during the TAP (see Table 3). We created an anger change score
by subtracting anger reported immediately before the TAP from anger reported
immediately after the TAP. We entered childhood physical abuse to the model during the
first step and anger arousal during the second step. The overall model was significant,
F(2, 16) = 7.051, R2 = .468, p < .01. The main effects of childhood physical abuse (B =
.312, SE = .123, 95% CI [.053, .571], p < .05) and anger arousal (B = .252, SE = .105,
95% CI [.031, .474], p < .05) on TAP aggression were significant. Once anger arousal
was added to the model, the effect of childhood physical abuse on TAP aggression
decreased but remained statistically significant (B = .237, SE = .113, 95% CI [-.002,
.476], p = .052), suggesting that anger arousal partially mediated this association.
Trait Anger
We also examined the intervening effect of trait anger on the association between
childhood physical abuse and TAP aggression and found that it fully mediated this
association (see Table 4). The main effect of trait anger on TAP aggression was
significant (B = .174, SE = .053, 95% CI [.062, .285], p < .01), and after adding trait
anger to the model, the effect of childhood physical abuse was no longer significant (B =
.146, SE = .110, 95% CI [.-.086, .379], p = .202).
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ERP Components
We conducted multiple linear regression analyses to examine the potential
mediating effects of LPP and PD amplitude on the relationship between childhood
physical abuse and TAP aggression (see Tables 5 and 6). We found that differences in
LPP amplitude to threatening versus neutral stimuli did not mediate the relationship
between physical abuse and aggression but that distractor positivity partially mediated
this relationship. However, contrary to our hypothesis, the direction of the effect between
PD amplitude and TAP aggression was negative, indicating that more successful
suppression of attention toward threatening distractors was associated with a greater
frequency of delivering high shocks on the TAP.
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DISCUSSION

Results of the current study partially support our hypotheses. Our finding that
childhood physical abuse was significantly associated with TAP aggression supports our
first hypothesis. In addition, while the effect of PTSD symptoms on TAP aggression was
not statistically significant, the size of the correlation was moderate and thus it is likely
that with the appropriate statistical power, this effect could reach statistical significance.
Our second hypothesis was not supported. We found that childhood physical abuse and
PTSD symptoms were unrelated to LPP amplitude differences in response to threatening
versus neutral stimuli. In other words, physical abuse and PTSD symptoms were not
associated with a larger electrocortical response to threatening pictures. We also found
that childhood abuse and PTSD symptoms were associated with enhanced suppression of
threatening distractor images, as measured by PD amplitude. These findings suggest that
the participants in this study with a history of childhood physical abuse and PTSD
symptoms may not have found the threatening pictures to be emotionally salient.
Alternatively, individuals with these traumatic experiences may have developed
compensatory strategies to avoid encountering threatening cues in their environment.
Results from the mediation analyses were also partially consistent with our
hypotheses. In support of our third hypothesis, both state and trait anger played
intervening roles in the association between childhood physical abuse and adulthood
aggression perpetration, with trait anger fully accounting for this association. Our fourth
hypothesis was not supported. We found that LPP amplitude did not mediate the
relationship between childhood physical abuse and TAP aggression. We also found that
while PD amplitude partially accounted for the relationship between childhood physical
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abuse and TAP aggression, the direction of this effect was the opposite of what we
expected. We had predicted that a greater attentional bias toward threatening compared to
neutral images would serve as an intervening variable in the association between
childhood abuse and aggression. However, we found that more successful suppression of
attention toward threatening distractors served as a partial mediator of the relationship
between childhood physical abuse and TAP aggression.
Research Implications
Results of the current study are partially consistent with past research and provide
support for some aspects of survival mode theory. Our finding that childhood
maltreatment was associated with aggression perpetration in the laboratory is consistent
with past studies that have found significant associations between childhood
maltreatment and perpetration of sexual, physical, and verbal aggression during
adolescence and adulthood (Chen et al., 2012; Lamphear, 1985; Taft et al., 2008). In
addition, our finding that the PTSD symptoms were positively related to aggression was
also consistent with past research (e.g., Jakupcak & Tull, 2005).
We found that both state and trait anger served as intervening variables in the
association between childhood physical abuse and aggression perpetration. This finding
was consistent with the literature, which has shown stable associations among
trauma/PTSD, anger, and aggression perpetration (Jakupcak & Tull, 2005; Taft, Creech,
& Murphy, 2017). For example, anger arousal has also been found to mediate the
association between child abuse and dating violence among college women (Kendra,
Bell, & Guimond, 2012). This finding is also consistent with the survival mode theory of
trauma-related aggression, which states that individuals who have experienced trauma
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tend to appraise provocative situations as hostile, which can lead to anger arousal, which
in turn increases the likelihood of aggressive behavior (Chemtob et al., 1997). In the
current study, an increase in anger arousal during a competitive task partially accounted
for the relationship between childhood abuse and aggressive behavior. It is possible that
individuals with a history of abuse interpreted the opponent as behaving in a more hostile
manner, which led to anger arousal and subsequent aggression.
Our findings regarding the ERP components (i.e., PD and LPP) were mostly
inconsistent with our hypotheses and with previous research. We found negative
correlations between attentional biases (as measured by PD amplitude) toward threatening
stimuli and childhood physical abuse, PTSD symptoms, and aggression perpetration. We
found a positive correlation between increased LPP amplitude to threatening versus
neutral images and aggression perpetration. However, contrary to prior research (Lobo et
al., 2014; Sandre et al., 2018), we did not find a significant correlation between LPP
amplitude in response to threatening images and childhood physical abuse or PTSD
symptoms. Given that the threatening images used in the current study were related to
childhood physical abuse, it is possible that individuals with a history of childhood abuse
developed compensatory mechanisms which allowed them to successfully avoid
threatening information such as trauma-related images. Successful avoidance of traumarelated information may account for the negative relationships between attentional bias
toward the threatening images and childhood abuse and PTSD symptoms. The ERP
results from the current study do not support survival mode theory, which states that
traumatized individuals develop an overactive threat detection system, which leads to a
greater likelihood that they will engage in aggressive behavior. Future research should
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examine other measures of attentional bias toward threat (e.g., N2pc component) and
should assess for such attentional biases using different types of tasks that may elicit
different electrocortical activity. For example, a visual search task, which is used more
often when attempting to elicit PD, may eliminate expectancy effects of target location
that may be present in the matching task and may provide a cleaner measure of
attentional bias toward threatening distractors (Burra & Kurzel, 2014; Jannati, Gaspar, &
McDonald, 2013).
Clinical Implications
Results from the current study are preliminary and caution is warranted in
extending the findings to clinical implications, particularly given the small sample size
and inconsistencies between the present results and existing theory and research.
However, if the present results are maintained after further data collection, they could
provide meaningful information. Consistent with past research examining the
relationships between childhood maltreatment, PTSD, and aggression perpetration, the
current study suggests that childhood physical abuse and PTSD symptoms may put
individuals at increased risk of engaging in aggressive behavior. The effects of trauma on
aggression have most commonly been examined in the context of family violence (e.g.,
aggression against intimate partners or children); however, results from the current study
suggest that trauma’s effects on aggression may extend beyond the family and may
impact aggressive behavior more generally. In addition, our finding that both state anger
arousal and trait anger mediated the relationship between childhood physical abuse and
aggression perpetration has implications for intervention programs. These findings
suggest that trauma-informed violence prevention and intervention programs should
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target maladaptive anger arousal as well as dispositional tendencies toward experiencing
anger, as these factors may put individuals at increased risk for aggression.
The unexpected finding that childhood physical abuse and PTSD symptoms were
associated with enhanced suppression of attention to threatening distractor stimuli also
has potential implications for clinical interventions. This finding could suggest that
individuals with these experiences may be more successful at avoiding trauma-related
cues. Whether this avoidance is adaptive or maladaptive is unclear. The finding that
successful suppression of attention toward threatening distractors mediated the
association between childhood physical abuse and aggression perpetration suggests that
this avoidance may be maladaptive and may be associated with a propensity to behave
aggressively. Intervention programs aimed at reducing avoidance to trauma cues may
help reduce the likelihood of aggression. However, given that this finding is inconsistent
with past research, this result should be viewed as tentative and requires replication
before firm conclusions can be drawn.
Limitations
Several limitations of the current study warrant discussion. First, we had a small
sample size of 20 participants and thus our analyses were heavily under-powered. It is
possible that with a larger sample size, some of the correlations between our self-report
and behavioral measures that were moderate in strength would become statistically
significant. In addition, our sample was limited to undergraduate students of relatively
high socioeconomic status who were required to participate in experiments as part of an
introduction to psychology course. Thus, while the results of the current study may
generalize to other university students, they may not generalize to other populations with
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a higher rate of trauma exposure (e.g., clinical and military populations) or to more
socioeconomically and ethnically diverse populations. While our behavioral measures
lend strength to the current study, our use of self-report measures of trauma exposure and
PTSD symptoms introduces the risk of reporting biases. A clinical interview assessing
lifetime trauma history and PTSD symptomatology would strengthen this aspect of the
study and should be considered for future research. Finally, we did not control for
luminance and color of the images used in the current study. Some evidence suggests that
luminance may affect cognitive processing of stimuli, particularly at late stages of
processing (Jennings & Martinovic, 2015; Johannes, Munte, Heinze, & Mangun, 1995).
Thus, it is possible that the image properties introduced a confounding variable that may
have affected the PD and LPP amplitudes.
Conclusion
The current study aimed to empirically test the survival mode theory of traumarelated aggression. Results provided partial support for the survival mode theory and
suggest that childhood physical abuse and PTSD symptoms are associated with
aggression perpetration and that this association can be partially explained by
maladaptive anger. Unexpectedly, we found that physical abuse and PTSD symptoms
were associated with enhanced suppression of attention toward threatening distractors
and that this suppression of attention partially mediated the association between physical
abuse and aggression. It is possible that individuals with a history of childhood
maltreatment may develop compensatory mechanisms to help them avoid trauma-related
cues and that this avoidance behavior may put them at increased risk of engaging in
aggressive behavior. Given the preliminary nature of the current results, further research
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should aim to replicate the current findings before drawing conclusions about their
clinical relevance.
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NOTE

1.

Public Health Significance: This study suggests that childhood physical abuse
and symptoms of posttraumatic stress disorder may put people at increased risk
for engaging in aggressive behavior. A tendency to become angry during
provocative situations may help to explain why some people with trauma histories
behave aggressively. Avoidance of trauma-related cues may also help to explain
the relationship between trauma and aggression, although more research is needed
to confirm this finding.
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APPENDIX A

Table 1
Participant Demographics (N = 20)
___________________________________________________
% / M (SD)
___________________________________________________
Female

40.0

Age

19.29 (1.15)

Years of Education

14.30 (1.45)

Relationship Status
Single

55.0

Dating, not cohabiting

45.0

Length of Relationship (months)

15.44 (14.81)

Sexual Orientation
Heterosexual

90.0

Bisexual

10.0

Race/Ethnicity
White/Caucasian

55.0

Asian

40.0

Multiracial

5.0

Hispanic
5.3
___________________________________________________
(table continues)
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___________________________________________________
% / M (SD)
___________________________________________________
Annual Income
<$20k

5.0

$20-50k

0.0

$50-60k

5.0

$60-70k

15.0

>$70k
75.0
___________________________________________________
Note. M = Mean, SD = Standard Deviation

.13
.70**
.57**
-.75***
.22
.33
-.35
-.23

3. CTQ Phys Abuse

4. CTQ Emo Abuse

5. CTQ Neglect

6. CTQ Min

7. TAP Intensitya

8. TAP # of 10’sa

9. PD Distractor

10. PD Target

.27

.23

-.13

.13

.01

-.03

.12

-.19



-.01

-.20

-.40 b
-.26

.26

.17

.65**

.27

-.63**

.73***

.42b
-.52*



.39b



-.30

-.44*

.34

.16

-.77***



.45*

.60**

-.57*

-.27



-.32

.01

.37




.52*

-.34
-.44b





33.65

7.30

6.75

9.85

16.60

9.70

4.91

1.47

-.20

.27

-2.36

all threatening versus all neutral images; bp < .10, *p < .05, **p < .01, ***p < .001

neutral distractors; PD Target = difference score between PD amplitude to threatening minus neutral targets; LPP = difference score between LPP amplitude to

for TAP variables (1 participant excluded from analyses due failure of deception); PD Distractor = difference score between PD amplitude to threatening minus

Note. PTE = potentially traumatic events reported on the Life Events Checklist; CTQ min = minimization subscale of CTQ; SD = standard deviation; aN = 19

SD
17.81
5.52
3.06
4.69
6.78
3.89
2.73
1.87
.80
1.09
4.72
_______________________________________________________________________________________________________________________________

Mean

11. LPP
.10
-.28
.04
-.11
.23
-.31
.14
.30
-.59**
-.58**

_______________________________________________________________________________________________________________________________

.08

2. # of PTEs

1. PTSD Symptoms

Measure
1
2
3
4
5
6
7
8
9
10
11
_______________________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________________

Descriptive Statistics and Spearman Correlations (N = 20)

Table 2
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Table 3
Multiple Linear Regression Predicting TAP Aggression From Physical Abuse and State
Anger
______________________________________________________________________
Variable
B
SE(B)
t
95% CI
R2
______________________________________________________________________
Step 1
Model Summary
(Constant)
Physical Abuse

.28*
1.48**

.38

3.94

.686, 2.270

.31*

.12

2.54

.053, .571

Step 2
Model Summary
(Constant)
Physical Abuse

.47**
1.19**

.35

3.36

.24

.11

2.10

.437, 1.933
-.002, .476

State Anger
.25*
.11
2.41
.031, .474
______________________________________________________________________
Note. Dependent variable = frequency of delivering a maximum shock level during the
TAP; CI = Confidence Interval; *p < .05, **p < .01
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Table 4
Multiple Linear Regression Predicting TAP Aggression From Physical Abuse and Trait
Anger
______________________________________________________________________
Variable
B
SE(B)
t
95% CI
R2
______________________________________________________________________
Step 1
Model Summary
(Constant)
Physical Abuse

.28*
1.48**

.38

3.94

.686, 2.270

.31*

.12

2.54

.053, .571

Step 2
Model Summary
(Constant)
Physical Abuse

.47**
1.46**

.30

4.89

.15

.11

1.331

.825, 2.090
-.086, .379

Trait Anger
.17**
.05
3.30
.062, .285
______________________________________________________________________
Note. Dependent variable = frequency of delivering a maximum shock level during the
TAP; CI = Confidence Interval; *p < .05, **p < .01
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Table 5
Multiple Linear Regression Predicting TAP Aggression From Physical Abuse and PD
________________________________________________________________________
Variable
B
SE(B)
t
95% CI
R2
________________________________________________________________________
Step 1
Model Summary
(Constant)
Physical Abuse

.28*
1.48**

.38

3.94

.686, 2.270

.31*

.12

2.54

.053, .571

Step 2
Model Summary
(Constant)
Physical Abuse

.32*
1.35**

.39

3.44

.26

.13

1.99

.517, 2.184
-.017, .540

-.54
.51
-1.05
-1.624, .548
PD Difference Score
________________________________________________________________________
Note. Dependent variable = frequency of delivering a maximum shock level during the
TAP; PD Difference Score = distractor positivity amplitude difference between
threatening and neutral distractors; CI = Confidence Interval; *p < .05, **p < .01
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Table 6
Multiple Linear Regression Predicting TAP Aggression From Physical Abuse and LPP
________________________________________________________________________
Variable
B
SE(B)
t
95% CI
R2
________________________________________________________________________
Step 1
Model Summary
(Constant)
Physical Abuse

.28*
1.48**

.38

3.94

.686, 2.270

.31*

.12

2.54

.053, .571

Step 2
Model Summary
(Constant)
Physical Abuse

.41*
1.79**

.39

4.64

.972, 2.606

.34

.12

3.00

.097, .585

LPP Difference Score
.15
.08
1.91
-.016, .308
________________________________________________________________________
Note. Dependent variable = frequency of delivering a maximum shock level during the
TAP; LPP Difference Score = LPP amplitude difference between threatening and neutral
stimuli; CI = Confidence Interval; *p < .05, **p < .01
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APPENDIX B

A.

B.

Figure 1. PD amplitude in response to threatening distractors subtracted from PD
amplitude in response to neutral distractors at the P07 and P08 electrode sites. PD
difference scores presented as A: waveforms and B: headmap.
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A.

B.

Figure 2. LPP amplitude in response to neutral images subtracted from LPP amplitude in
response to threatening images at the Cz, Pz, CP1, and CP2 electrode sites. LPP
difference scores presented as A: waveforms and B: headmap.

